Introduction
Groundnuts (Arachis hypogaea) or peanuts are legumes that are widely cultivated in tropical and subtropical regions of the world. They are economically important due to their high nutrient and oil contents. Peanuts contain 44-56% oil, 22-30% protein, 9.5-19.0% total carbohydrates as both soluble and insoluble carbohydrates and 2.3% ash on a dry seed basis (USDA National Nutrient Database for Standard Reference, 2010) . In addition, they are in rich some minerals such as P, Ca, Mg and K and antioxidant compounds such as phenols, flavones, essential amino acids, carotenoid and vitamins (E, K, and B group) (Food and Agriculture Organisation of the United Nations, 2010). Peanuts are used as snacks, in oils and soaps and in bakery production and are used as animal feed due to their high protein content (Arıoğlu, 2013) . In addition, as a member of the legume family, peanuts have the ability to provide nitrogen fixation and improve the nutrient levels of soil (Hammond et al., 1992) . In this context, peanuts are often used in crop rotation. Peanuts are cultivated on the southern and southwestern coasts of Turkey, especially in Adana and Osmaniye (Çalışkan et al., 2008) . A total of 82% of the planting areas are in the Adana and Osmaniye provinces, and 85% of peanut production is carried out in these two provinces. While the peanut production area in Turkey is 37%, 40% of the total production amount takes place in the Osmaniye province (İşler and Gözüyeşil, 2016) . According to the Provincial Director of Food, Agriculture, and Livestock in Osmaniye, in 2016, 48 .573 tonnes of yield were obtained form 126.665 decares and an additional average yield of 341 pounds was gained in the second reported crop. In 2017, the total planting area was 126.140 decares and 47.933 tonnes is expected for the harvest.
While 40% of peanut production is performed in Osmaniye, 90% of all peanuts produced in the country are processed in and marketed to Turkey. The peanut genotypes are the Virginia, Spanish and Valencia genotypes; however, a semi-sloped form of a Virginia origin is mostly grown in Turkey (Akova, 2000) . Of these varieties, the NC-7, cultivars are grown due to being early. Results of studies on peanut seeds have shown that they contain polyphenols, which have antioxidant effects. Arıoğlu et al. (2013) found that the protein content changed depended on the planting density and that the protein level varied between 26.63% and 27.62% in 2013, between 25.06% and 29.50% in 2014 and between 26.02% and 28.56% in a two-year average. Nepote et al. (2005) and Chukwumah et al. (2009) found that peanut seeds are rich in phenolic content. Pattee et al. (1981) , Xu et al. (2007) and Francısco and Resurreccıon (2008) stated that peanuts contain high levels of free amino acids, carbohydrates, and proteins in maturing seeds. Gulluoglu et al. (2016) and Kadiroğlu (2008) stated that the pre/post-harvest conditions and cultivating methods might affect the yield, quality and some agronomic characteristics of peanuts. This study seeks to determine the contents of free amino acids, phenols, flavonoids and sugars such as glucose, fructose, and sucrose in growing peanut samples from various locations in Adana in Turkey Table 1 ).
Materials and Methods

Study Area
Adana is one of the five largest economic, social and cultural centres in Turkey. Its main products are wheat, cotton, corn, soy, and peanuts. It is located on the Seyhan River, which is in Southeast Turkey in the South Central Anatolia region (Fig. 1) .
The surface area of the province is approximately 1945 km 2 , and the mean altitude of the city centre is 23 m. It has a typical Mediterranean climate. The average monthly temperature is 18.9°C, the warmest month is July at 27.8°C and the coolest month on average is January at 9.4°C. The mean precipitation for a year in Adana is 642.6 mm. Seed samples were collected from different areas and placed in bags (Fig. 1, Table 1 ). All the analyses were performed using all peanut samples with three replications. Fresh (mature) samples were cut into small pieces and dried in an oven at 60°C to a constant weight over approximately 72 h. Then, the dried samples were ground into a fine powder using a laboratory mill. The ground samples were placed in polyethylene bags, labelled, sealed and stored at 4°C.
Chemical Analyses
Total free amino acids: The peanut samples (0.5 g) were boiled in 10 ml of 80% ethanol. The obtained extract was centrifuged at 800 g for 15 min. The supernatant was completed to 10 ml with 80% ethanol. Then, 1 ml of extract was transferred into a test tube (25 ml) and 0.1 N NaOH was added using methyl red. A total of 1 ml of ninhydrin reagent was added, and the mixture was boiled for 20 min. Then, 5 ml of ninhydrin reagent was added and the mixture was cooled. The mixture was completed to 25 ml with distilled water. The standard was prepared with glycine, and the absorbance was read at 570 nm (Moore and Stein, 1948 Estimation of -carotene and lycopene: The β-carotene and lycopene content of the groundnut samples were determined using the methods given in Nagata and Yamashita (1992) . Peanut samples were extracted with acetone-hexane (4:6) at once, then the optical density of the supernatant at 663 nm, 645 nm, 505 nm, and 453 nm was measured via a spectrophotometer at the same time. The concentrations of β-carotene (βc) and lycopene (Ly) in the groundnut sample extracts (in mg per 100 ml) were estimated spectrophotometrically using the following equations (Nagata and Yamata, 1992) :
Where; βc =β-Carotene in 100 ml A1 =A663; A2 =A645; A3 =A505; A4 =A453 Ly=−0.0458×A1 +0.204×A2 +0.372×A3 −0.0806×A4 (2) Where; Ly =Lycopene in 100 ml A1 =A663; A2 =A645; A3 =A505; A4 =A453
Total flavonoids: The flavonoid content was determined in the samples via spectrophotometry. A total of 10 mg of the powdered peanut samples was diluted to 1 ml via methanol and extracted. Then, 100 μl of the extract was mixed with 100 μl of 20% aluminium trichloride (AlCl3) and a drop of acetic acid was added to this mixture. The total volume was completed to 5 ml with methanol. After a 40-min incubation at room temperature, the absorbance of the pink colour in the samples was measured spectrophotometrically at 415 nm and calculated using quercetin as a standard. The results were calculated using a regression equation of the obtained curve and expressed as mg of quercetin equivalent per g of powdered peanut sample (Kumaran and Karunakaran, 2006) .
Total phenols: The total phenolic content (TPC) was determined using a Folin-Ciocalteu assay (Singleton et al., 1999) . A total of 1 g of the samples was diluted to 1 ml with methanol and extracted. A 2.5-ml Folin-Ciocalteu reagent (10%) was added to the extract (0.5 ml) and mixed. Next, 2.5 ml of 7.5% saturated sodium carbonate solution was added to this mixture. The mixture was incubated at 45°C for 45 min in the dark, and the formation of the blue colour of the samples was observed. After this, the absorbance of the blue colour in the samples was measured at 765 nm. For the total phenolic analysis, a calibration curve was obtained using the gallic acid standard. The TPC was calculated using a regression equation of the obtained curve, and the results were expressed as mg of gallic acid equivalent per g of dry sample.
Total soluble sugar and carbohydrate content: The total soluble sugar and carbohydrate content was determined using the Anthrone method. For this purpose, 1 g of the powdered samples were placed in a 50-ml volumetric flask to, which 50 ml of 80% ethanol was added. The mixture was incubated at 4°C for 24 h. After incubation, the suspension was filtered through a Whatman No. 4 filter paper and this filtrate was used for the glucose determination. To determine the fructose, the remaining sample residue was incubated again in 30 ml of distilled water at 4°C for 24 h. Then, the suspension was filtered through a Whatman No. 4 filter paper and the obtained filtrate was used for the fructose determination. The final residue was incubated in 30 ml of 52% perchloric acid at 4°C for 24 h and then was filtered through a Whatman No. 4 filter paper; the obtained filtrate was used to determine the sucrose (saccharose) and total soluble carbohydrate content. The contents of the total soluble carbohydrate, glucose, fructose, and sucrose were determined using standard calibration curves of glucose, fructose, and sucrose (Pearson et al., 1976) .
Results and Discussion
In general, all seed types accumulate different concentrations of nutrients in their endosperm, cotyledons and seed coat depending on the genotype and the changeable environmental conditions in the final stages of embryo development. Reserve molecules such as carbohydrates, proteins, and oils play an important role as sources of nutrients for humans and animals, as well as for initial seedling growth (Bewley, 2001; Solanki and Sarangi, 2014) . Peanut seeds are rich in nutrients such as protein, fatty acids, flavones, phenols, carotenoid and carbohydrates such as glucose and sucrose, as well as vitamins and some minerals. The amounts of these nutrients may vary with the peanut variety, the soil characteristics, the maturation of the peanuts and the pre and post-harvest conditions; in addition, all these mentioned factors affect the flavour and shelf life of the peanuts (Young et al., 1974; Sanders et al., 1989) . Analyses of the variance indicate that there are significant differences (P<0.05) between the peanut samples in terms of the amount of β-carotene, lycopene, free amino acid, phenols, flavonoids, glucose, sucrose and total soluble material (Tables 2 and 3). C-40 tetraterpenoid compound carotenoids are synthesized by all plants and are accumulated in plastids, the chromoplast of flowers, fruits, seeds, and storage roots (Li and Yuan, 2013) . They have multiple functions in plants such as in the photoprotection of membrane structures, in the photosynthetic apparatus and in coping with different environmental changes. In addition, they provide the precursors of vitamin A, color and aroma in the flowers and fruits and protect the seeds from deterioration (Moise et al., 2013) . There is some evidence that carotenoids have a prevention effect for chronic diseases, protect the eye from photooxidation and reduce several types of cancer (Landrum, 2010) . In this study, the lowest contents of β-carotene ranged from 4.689 µg/g to 9.718 µg/g, moderate levels ranged from 10.517 µg/g to 14.629 µg/g and the highest values ranged from 15.235 µg/g to 20.204 µg/g ( Table 2 ). The lowest lycopene contents were 10.182-17.452 µg/g, moderate levels were 20.180-29.770 µg/g and the highest concentrations were 3the 0.591 -2.445 µg ( Table 2 ). The highest amount of β-carotene was found in P42; whereas, the highest lycopene level was observed in P39. Conversely, the lowest β-carotene level was observed in P36 and the lowest lycopene value was observed in P11 and P36 (Table 1) . The observed variations in β-carotene and lycopene are in agreement with the results of several other studies. For example, Fraps et al. (1937) stated that there is an important relationship between the carotene content of the feed and their vitamin-A potency. In addition, they found that five samples of peanut hay varying with 5.6-26.5 mg of carotene per g had an average value of 1.3 ShermanMunsell units (1.5 international units) per mg of carotene. Muthusamy et al. (2014) reported that there is a strong relationship between the β-carotene and vitamin-A concentrations in cereals and that this relationship can be improved using genetic manipulations. They determined that, while in the original plant, the β-carotene content was 1.9-2.6 µg/g, in an improved maize kernel, the β-carotene level was 10-21 µg/g. Peanut seeds are the third most important source of free amino acids (Lusas, 1979; Newell et al., 1967) . It has been proposed that the protein and amino acids in peanuts have a preventive effect for malnutrition and that the nutritive value of peanut protein is considerably better than that of other plant cultivars (Conkerton and Ory, 1976; Pelto and Armar-Klemesu, 2011) . The variation in the total free amino acid content depends significantly on the cultivar. In our study, the lowest levels of free amino acids varied between 5.69 µg/g and 9.03 µg/g, the moderate levels varied between 10.80 µg/g and 19.94 µg/g and the highest levels varied between 20 66 µg/g and 28.80 µg/g ( Table 2 ). The lowest free amino acid content was detected in P3, while the highest content was found in P28 (Table 2) . These results are similar to those of many other investigators. Wang et al. (2013) investigated the protein and amino acid contents of peanuts using 141 genotypes collected from 12 provinces in China. Their results revealed that the protein values were 6.53 mg. The level of free amino acids ranged from 2.36 to 3.00 µg, threonine and leucine had the highest values but glycine (2.36) µg and serine (2.40) µg had the lowest values. Sanders et al. (1996) examined the biochemical compositions of peanut seed collected from six locations and found glutamic acid and phenylalanine to be the major amino acids with content ranging from 18.5 µmol/g to 37.2 µmol/g. Kabelova et al. (2009) estimated the concentrations of 16 free amino acid in 25 kinds of cheese. In the investigated cheeses, the total free amino acid levels varied between 27 g/kg and 160 g/kg. Leucine, lysine, and phenylalanine (bitter tasting amino acids), proline and valine (bittersweet amino acids) and glutamic acid and aspartic acid (salty-umami amino acids) dominated the cheeses. Andersen et al. (1998) studied peanut cultivars to determine the relationship between fatty acid and amino acid profiles. They found that glutamine/glutamic acid and asparagine/aspartic acid accounted for 36-40% of total amino acids and that sulphur-containing acid, such as cysteine, methionine, threonine, and lysine, had the lowest levels. In addition, Solanki and Sarangi (2014) pointed out that environmental conditions such as drought affect the levels of the free amino acid content and that tolerant genotypes have more amino acids, e.g. 6.124 mg/g, while susceptible cultivars have less amino acid, e.g. 4.261 mg/g. secondary compounds, such as phenolic acids, tannins and flavonoids, synthesised by plants are known nonenzymatic antioxidants (Pratt and Hudson, 1990 ). Due to their antioxidant properties, they may increase a plant's defence system by scavenging reactive oxygen species (ROS) damage (Jia et al., 1999) . In addition, they contribute to maintaining the nutritional quality and shelf life of foods, as well as preventing diseases such as cardiovascular diseases, anticarcinogenic and antiallergenic activities by inhibiting ROS accumulation (Sales and Resurreccion, 2009; Hathoor et al., 2012) . The amount of total phenols in the 42 peanut cultivars varied between 1.75 µg/g and 7.737 µg/g phenols belonged to the 23 rd sample but the highest phenol level was found in P9 ( Table 2 ). The total flavonoid content of the 42 samples was between 87 µg/g and 255 µg/g, 208 µg/g and 198 µg/g, respectively ( Table 2) . Data of the phenols were similar to those detected for different legume member genotypes by Samshuddin et al. (2015) . They studied 40 locally consumed foodstuffs to reveal their TPCs. Their results showed the amount of TPC was lowest in green peas (Pisum sativum) as 0.38 mg but was the highest in curry leaves (Murraya koenigi) as 18.40 mg. Hathor et al. (2012) found that the antioxidant capacity and flavour of peanut paste and peanut butter were enhanced by peanut skins. Their data revealed that the initial TPCs were 158 mg, 12.9 mg and 14.1 mg in peanut paste and peanut butter, respectively. Sebeia et al. (2013) analysed the total phenolic levels in peanut seed cultivars. They found that the highest total phenols were observed in Chounfakhi as 2.1 mg, in Massriya and Sinya cultivars as 1.35 mg and in Trabilsia as 1 mg. Khaopha et al. (2012) compared the amount of total phenols in peanuts, including coated and coat-removed seeds, and their findings showed that the phenolic contents were 2.47-84.53 mg and 0.07-0.12 mg, respectively. In addition, the predominant phenolic acid in the coat was p-hydroxybenzoic acid; however, in all the coat-removed seeds, the p-coumaric acid levels were higher than those of the other identified phenolic acids. Duh and Yen (1997) stated that total phenols might vary depending on the solvent type. They found that the total phenols per g peanut hull were 41.8 mg, 19.9 mg an 7.3 mg of methanol, ethanol and acetone solvents, respectively. The results of the total flavonoids were consistent with those of other studies. Kuang et al. (2017) compared the chemical compositions of red and black peanut cultivars with seed coats and cotyledon. Their results indicated that the seed coat had higher saponin and anthocyanin levels. In addition, the saponin content varied between 0.02 mg/g and 20.53 mg/g. Ren et al. (2012) analysed 10 varieties of legume seeds to determine their total flavonoid contents. They found that the amount of flavonoid varied between 0.30 mg and 3.38 mg and that rice beans, kidney beans and lentils had the highest flavones of the analysed legumes. According to the study results of Shem-Tov et al. (2011) , peanut seed coats are rich in many antioxidants compounds including total phenols, total flavonoids, and total anthocyanin and these compound are located especially in the seed coats and may change their flavour and colour. Hou et al. (2017) evaluated the total flavonoid contents in 57 peanut seeds. The number of flavones in the seeds was 0.39-4.53 mg RT g -1 , with 11.6 times higher maximum value than the minimum value. Seeds and other parts of legumes store sugars as glucose, fructose, sucrose, total soluble carbohydrates and insoluble carbohydrates in different amounts (Basha, 1976; Gorecki et al., 2000) . These chemicals may increase the resistance of seeds to desiccation during seed maturation and storage, and they protect the cellular structural stability of organelles, membranes, enzymes and other macromolecules (Obendorf et al., 1997; Bewley, 2001 ). There were no significant differences in our samples (P<0.05) in terms of the glucose level; however, the fructose and sucrose concentrations showed important differences between the peanut samples (Table 3 ). The glucose level varied between 0.978 µg/ (P39) and 1.111 µg (P9). The amount of fructose and sucrose in the peanut samples was 0.216-0.784 µg (P41-P10) and 1.337-4.644 µg (P36-P15), respectively (Table 3 ). The sugar results were in agreement with other investigations. Patee et al. (2000) investigated the effect of sugars on the sweet attribute. Their result showed that the total soluble carbohydrate ranged from 0.248 mg to 0.917 mg, while the glucose ranged from 0.022 to 0.504 mg. The fructose level was between 0.020 and 0.520 mg; however, the sucrose content ranged from 0.235 mg to0.927 mg. Vercellotti et al. (1995) studied the carbohydrate metabolism changes in peanuts to compare the effects of drying methods and found that the soluble carbohydrates contain primarily inositol, glucose, fructose, sucrose (>80% total sugars), raffinose and stachyose. They stated that the amount of sugars varies depending on the maturation stage with the environmental conditions and that the sugars provide precursors to the compounds that influence the flavor and characteristics of peanuts. However, the sugar contents may change in correlation to seed size, the pre/post harvesting conditions and the storage time (Basha et al., 1976; Pattee et al., 1981) . It has been reported that the amounts and types of carbohydrates changed in pea embryos during maturation and in mature embryos (Goreck et al., 2000) . GorskaKoplinska et al. (2010) found that mature pea embryos had higher sucrose levels (84.494 µg) as well as lower amounts of fructose (0.053 µg) and glucose (0.197 µg). The total soluble carbohydrates content was the highest at 369-130 µg at maturation. Promchote et al. (2009) studied two peanut cultivars to determine the relationship between seed composition and the physiological changes to maturation. The authors observed that the size of the seed, the weight, and the seed/hull dry-weight were highest when the seed was mature. The amounts of carbohydrate and protein contents in seeds of Kaset 1 were 55.9% and in seeds of Tainan 9 were 54.8% at this stage. In addition, they determined that, while the oil content increased before maturation, the carbohydrate content decreased. However, at maturity, the oil and carbohydrate level of both cultivars varied depending on the seed size.
The results from the present study revealed that the investigated peanut samples showed significant nutritional potential depending on their location. There were significant differences linked to β-carotene, lycopene, total free amino acid, total phenolic, flavonoid, glucose, fructose, and sucrose content (P<0.05) between the peanut samples. As a result, a sample of 42 peanuts can be consumed as food or snacks due to their high nutritional value.
